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We have weviewed and genorally woncer in Ehe progrom prepossd for
1967, Fool 1 shall be deawndown oy held at ov below slewatden 1146
during the vonstruetion ssason of 1967.

The watex uwse sweary abbached for calendar year 1966 is ewt omesllons ol

ong and the refuge memager and hie stelf sre to be complimented on o 757
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ihe watex wes ammery fox Tewsukon Refuge on puge 3 of the program
eatreetly glven 23,818 aove-fant inflow, Howewer, the stotempnt ' |
folluwlng the table apposzs to be in avror, a5 computed outllow an ’W
page 4 of the mepoet ds 19,416 acve-Test end the yesultdng cons q/[
sungpiive wae for 1966 Iz 4,302 sore-feat snd nobt 2,404 as shown, Wae ‘)
wlight add thet the wexk vo page 4 vould be shertened semavhat by oot
conpuiiog outflow to hundredths., Ouble feat pov Zeoond sad aores

fewt cubflow veed caly be computed o the vearest whols number,

The vorth-south Lowndhip road on the wesh snd of Fool 2 will continus
Lo caute an opprabion problen for Peel 3 gven sfier the Peol 4 '
atpyoture 16 oomplege, It will be nesessary to keep Pool 3 low prioy
to apuing wuiolf sach yeay to prevent sggravetion of the sead flosd

problew, Az 1156 alevacion in Poel 3 thive will be enly 1 feot of |
eleagance woler the existiog bridae mnd some work is needed bo |
Improve on this situstion. |
The monager’s veport on essament refuges 1o alse well detailed. The ;
plotures attoched to the report ave emtwamely beneficlal o us and :
the susmary waber use teport is entrewely veluabls. ;

. Hopla River
B oyaar. id Rice strusturs ,
should bo glven lmmedinve considovation as we can lose our wateyr f
wight o the avea if 3 yeaws pass with non-use, f




The Sterm Loke stnasture neads a8 sldde gobe replaocament, We dp
not appane to be i desgev of losing ouw wveiey vight on this aves
vagavdisss of whether oy wob the slide gats is veplased. The
provlen beve would seam to ke one of revalviog Lo m@h water ok
Civms whon woe wight not wewd {v.  Eoglomerdng vecomunded pepaty
of this sheuoture in May, 1960,

Apaiv, we wish o complivent the Hasager oo 3 well-documented vaport,
The wabay use veport for ssch peecsdiog calenday yesy will now bo
wsad 4o vepoyiting avosel batby wss bte the B8abe Buglooey.
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*  OPTIONAL FORM NO. 10 ) 5010-107
* MAY 1962 EDITION | '
WSA GEN. REG. NO. 27

" UNITED STATES GOVERNMENT

Memorandum

TO : Reglonal Director, BSF&W, Mpls, 8, Mimn, DATE: Janvary 20, 1967

Refage Manager, Tewaukon Refuge

FROM  © Cayuga, North Dakota

SUBJECT: Water Use (1966) and Water Management Plan (1987)
Impoundment data, flow records for lake Tewaukon, 1966 water use and
the water management plan for 1967 are attached., Included are data

requested for easement refuges under our control.

Also enclosed are pictures and a letter sized map showing the location
of water gauges on the refuge,

The stream flow records of the U, S. CGeological Survey for the Rutland
and Cayuga gauging sbtations are included for your informaiion and records,

Aorber G fraves

Herbert G, Troester

Attachments

%uw g "‘“”’f/”" S

Buy 1].S. Savings Bonds Regularly on the Payroll Savings Plan
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T. 1966 Water Use Data. W”;ﬁ””
IMPOUNDMENT TATA r
T.ake Tewaukon for Calendar Year 1966
{spillway elevation 11L7)
Gauvge Reading + Elevation Areg Capacity
Month (average) (feet) (acres) (acre-~feet)
Jan. 6.60 11L6.60 1,053 6,075
TFeb. 6.60 * 116,60 1,053 6,175
Mar 8.67 1108.67 1,256 8,950
Apr. 7.67 11h7.67 1,1hk 7,620
May T.39 1107.39 1,11 7,260
June 7418 1147.18 1,093 7,000
July 7.19 1147.19 1,094 7,020
Aug. 7.03 1147.03 1,082 6,830
Sept. 6.91 116,91 1,073 6,780
Octl. 6.61 1146.61 1,053 6,475
Wov, 5,85 11h5.85 935 5,745
Dec, 5.70 115,70 910 5,595
Cubtler Marsh for Calendar Year 1966
(spillway elevation 115,9)
Gauvge Reading Flevation Area Capacity
Month (average) (feat) (acres) (acre-foet)
Jan. 6,60 % T6. 60 115 135
Feb, 6,60 * 116,60 115 125
Mar. 10.18 1150,18 2h0 719
Apr. 9,27 1149.27 213 W70
May 8.10 1148,10 165 300
June 7.37 1147.37 158 201
July 7145 114705 19 202
hug. 7.13 1147.13 12 162
Sept. 7.0L 1147.01 139 159
Octa 6,82 1146.82 121 137
Nov. 6,20 * 1146.20 100
Dec. 6420 3 11L6.20 100
White Liake for Calendar Year 1966
{spillway elevation 1109)
Gavge Reading Elevation Area Capacity
Month {average) ( feeb) (acres) (acre-feet)
Jan. 8.16 11ha,16 165 1130
Feb. 8,16 114L8,16 185 h30
Mar, 10.71 1150, 71 367 720
Apr. 9,38 119,38 278 Shiy
Vay 8,62 1148.62 21s L65
June 8.22 111,8,22 188 1136
July 8.L0 114840 197 Lh5
Aug. 8,26 1148,26 190 1138
Sept. 8,00 118,00 181 L2t
Octe 179 117,79 179 118
Now . 773 1147.73 175 I
Dec, 7470 1147.70 172 110

+ Qubtlet reading

¥ BEgtimated



Clouds Lake for Calendar Year 1966
(spillway elevation 1179)

Gauge Reading Flevation Araa Capacity
Month { average) {feet) {acres) (acre-feet)
Jan, La79 3 1LTh.'19 - 106 160
Peb., h.79 # 1174.79 106 160
Mar, 7.4k 1177.Lk 13l 63l
Apr. 8.1 117841 1l 715
May 8.0L 1178.0L 140 710
June 772 1177.72 138 677
July 7.45 117705 134 63
Aug. 7.18 1177,18 132 601
Sept., 6,92 1176.92 129 55
Octa 6.68 1176.68 128 550
Mo, 6,23 1176.23 123 502
Dec, 6.23 - 1176.23 123 502

Sprague Lake for Cslendar Year 1966
(spillway elevation 1212} =

(auge Reading Elevation Area Capacity
Month {average) + (feet) (acres) (acre~feet)
Jan, 11,80 % 1210.80 169 857
Feb, L.80 3 1210.80 169 897
Mar, 9,00 1215,00 252 1,190
Apr. 6.9L 1212,91 186 1,185
May 6,9l 1212,94 187 1,190
June 6,67 1212.67 185 1,150
July 6,58 1212,58 18] 1,135
Aug. - 6.0 1212, 40 183 1,115
Septe 6,07 1212.07 180 1,060
Octe 5.86 1211.86 178 - 1,030
Nov. 5.80 1.211.80 178 1,020
Dec. 5,80 1211.80 178 1,020
Mann Lake for Calendar Year 1966
Gauge Reading Elevation Area Capacity
Month (average) (feet) (acres) (acre~feet)
Jan. RNNES 1208.ThL 15 177
Feb, 8.l » 1208. )k L5 177
Mar, 13.20 1213.20 62 W66
Apr. 10,00 1210,00 52 250
May 10,09 1210.05 52 251
June 9,57 1.209.57 50 228
July 9,5l 1209.5], 50 007
Aug. 9,10 1209.10 1,8 206
Septe 8,71 1208.71 Li6 189
Oct, 8452 1208, 52 LE 180
Nov, 8,18 1208,1,8 LS 178
Nec, B.4L8 1208..8 L5 178

% Bstimated  + Al) months are 0.0 on gauge 1206,00



Small Impoundments, 1966
(Clouds Lake drainsge)

Month Pool #3 Pool #5 Pocl #6 Pool #7
Jan. dry dry dry dry

Feb, dry dry dry dry

Mar. dry 1162,79 1166,99 dry

Apr, dry 1163.39 1167.36 dry

May dry 1162.55. 1166,66 dry

June dry 1162,23 1166,70 dry

July dry 1162,15 1167.27 dry

Aug. dry 1161,96 1167.15 dry

Sept. dry 1161.90 (not avsilable) dry

Oct. partially filled 1162,15 1265,00 partizlly filled
Nov. filled 1162.73 1167.00 partially filled
Nec, 1Y dce 1162.73 1167.00 partially filled

Tewaukon Refuge, Consumptive Water Use Por 1966 |

A B G D i 7 ¢
Ave. 1966 WNet Surface Ac-It Outflow  Total Inflow
Amnual Lske Gain  Acres Gain in ac-It
Bvap. Rise A+B OxD ac~ft JORR
Sprague Lake 2,65t 1,00t 3,65 " 186 678 None 678 i
Mann Lake 2,651 0Lt 2,691 1,8 129 u 129 ?
Pool #10 2.,65*  ,00' 2,65! 5 13 i 13
Pool #9 2,65 01! 2.661 10 27 " 27
Pool. #8 2,651 1.4t L.09r 128 525 L 525
Pool #7 2.651 1,00 3,65! 20 73 U 73
Pool #6 2,65t 0Lt 2,661 8 21 It 21
Pool #5 2,651 ., 061 2,591 13 3l n 3l
Pool #3 2,651 1,001 3,65! 35 128 g 128
Pool #2 2,651 - lor 2,25t 15 326 1 326 ;
White Lake (118} 2,651 -, J61 2,191 206 1,50 n 1,50 |

Lake Tewaukon = 2,65' -.90' 1,75' 1,07, 1,880 19,532 21,12 :
ABB A6 Torag Fatlew |

Total inflow to Tewaukon Refuge was 23,816 acre feet in 1966, and total

outilow was -2spikdrocre feet, so the consumpiive water use was 2§l acre feet.

414 ABG D

T

At e AR T Y

4 394



Qubflow Data, 1966, In C.F,.S,.

TLiake Tewaukon Structure

Date March April May June July Aug, Sept, Oct,
T None 151,00 37,00 13,00 55,00 0 4] 0
2 " 151.00  %36,05 13,00 22,00 0 0 0
3 " 151,00 36,05 13,00 22,00 0 0 0
N f %¥113,05 36,085 1.3.00 22.00 0 0 0
5 o 91.00 36,05 13,00  #23.45 0 0 0
6 i 91,00 36,05  #1),,88 20,00 0 0 0
7 " 91,00 37,50 9,00 20,00 0 0 0
8 " 91.00 37,50 9,00 20.00 0 0 0
9 n 91.00  %37,81 9,00 20.00 0 0 0
10 t L 91.00 31,00 9,00 20,00 0 0 0
11 n %68,25 34,00 9.00  #15,75 0 0 0
12 1 57,00 34,00 9.00 12,00 0 0. 0
13 #6.55 57,00 34,00  #2,9L 12,00 0 0 0
1l #9910 57.00 31,00 2.9 12,00 0 0 0
15 #¥172.90 57,00 34,00 2.9 12,00 #2,21 0 0
16 *#253,75 57,00 31,00 2.9 12.00 1.80 0 0
17 %359,65 57,00 29,10 2.9L 12,00 1.80 0 #16,20
18 #169,00 #5,15 29,40 2.9 #8,58 1.80 0 18,00
19 %188, 60 42,00 29,50 2,90 5500 1.80 0 18,00
20 #7770 42,00 29,40 #2,9) 5,00 1,80 0 18,00
21 #0457, 80 L2.00 29,10 12,00 5,00 1. U7 0 18,00
290 #1438,55 42,00 29,10 12,00 L. 00 2.50 0 18,00
23 #406,70 42,00  #29.L0 12,00 14,00 2,50 0 18.00
2l 3#3hksa 75 2,00 . 20,00 12,00 1. 00 2.50 0 #20,55
25 302,00 %38,85 20,00 12.00 0 2,50 0 1},.00
26 302,00 37,00 20,00 12,00 0 2450 0 14.00
27 302,00 37.00 20,00  #21.28 0 2.50 0 14,00
28 #258, 30 37,00 20,00 22,00 0 2,50 0 13.00
29 221,00 37.00 20,00 22,00 0 #3.68 0 13.00
30 22,00 37,00 20,00 22,00 0 3.68 0 13,00
31 #189,00 : #¥10,50 0 3.68 0 #6045
Cob,8,
Total 5,816.65 2,043.30 921,36 314,68  33).78 1,22 0 232,20
Acft
Totel  11,633,30 1,086.60 1,8L8.72 629,36 669.56 82,4y 0 16l 1O
C.F.8. CGrand Total ~ 9,707.19 9,707,139 Secoud Foot Days = 19,511,.38 Acre
Ac-Ft. Grand Total- 19,51},38 Feet Discharge

* This is known data, all other figures are interpolations.
. Torm M nens Comkerks, DA
LGS r\’%\l\%mﬂaﬂa@‘ Corrand = VL, 447 (5@(, S"l'{i)v\‘} Y

r & v Gyege = 2893, (F55T 1Y r2e
ﬁréik‘wm.»}mwﬁ 2lle L9M DN 19,404 Fod




STMMARY OF 1966 WATER PROCGRAM

Spring Run-off

Clouds Lake Watershed

A warming period in February contributed to a slight local run-off
in the area,

The major run-off began on March 10, following the early March
blizzard, Water poured into the T-2 watershed retention dam, photo-
graph #1, faster than it could be released, It became apparent
that we would need to pass this accumulated water as quickly as
possible, 5o on March 10 water was released from Pool #7. 'This
water and local run-off rapidly filled Pool #5 and #6. Clouds Lake,
fortunately in drawdown, began rising rapidly from local run-off
and from T-2 water. On March 13 the gate on Clouds Lake was opened
to reduce this rise.

All gates on all pools were open until March 23. Cold winds on this
date froze the culverts on Pools #7, #6, #5 and #3A. Clouds Lake and
Pool #7 were closed until March 2l;, when the culverts on the pools
again opened up.

By March 2l, local rvn-off into Clouds Lake had almost subsided and
the majority of the inflow was from T2, Water was still about
three feelt above the orifice in T-2 on March 25,

Wild Rice River Watershed

Heavy flows reached the Sprague Lake Unit on March 1. Both the Wild
Rice River and Sprague Lake went over the roads.

Hleavy flows reached the Tewaukon Unit on March 16. Cutlers Marsh
(Pool #2) rose almost 1.5 feet overnight. Water also moved from
Cutlers Marsh to White Lake, pushing that lake up high. High water
reached the Tewavkon structure on March 19, photograph #2, Peak
water levels went over the old county road on the north side of
Lake Tewaukon.

The lack of significant precipitation and cool weather, during the
end of March, helped reduce the flow and the water receded without
damage, photograph #3.

1966 Water Conditions

Water condtions remained excellent from April through June., June
rgins refilled potholes and waber began flowing again in the Wild
Rice River and tributaries until July.



Water levels fell rapidly in the lakes and potholes during July,
Pools #5 and #6 had to be refilled with water from Clouds Lake.

Above normal rains in August started water flowing in the Wild
Rice River, Clouds Lake drainage and the drainage into the east
end of Leke Tewsukon., A1l lakes and potholes filled during these
Avgust rains,.

Water conditions continued good the remainder of the f£zll,

?ood

Unused crops on the refuge were abundant and received heavy utili-
zation by mallards snd pintails during March,

Food and cover remained adequate throughout the summer months.
Excellent stands of emergents became evident in July., Areas free

of carp responded well with emergents and submergents, particularily
sago, in good supply.

Sago has increased substantially in Clouds Lake since the 1965
chemical carp eradication, photograph #l.

Millet grown in Pools 7N and #3A provided additional f2ll Tfood
which was heavily utilized by ducks and geese, photographs #5 and
£

#6.

Waterfowl Use

Ducks found ideal nesting conditions on the refuge in 1966. The
breeding pair counts showed 599 pairs this year compared to the
previous 10 year average of 120 pairs.

With the exception of the carp infested White, Tewaukon, Mann and
Sprague Lakes, water areas had good brood cover and received good
brood use.

Vegetalion and waterfowl response to the 1965 chemical carp control
in Clouds Lake has been very encouraging. Submerged aguatics,
particularily sago, are continuing to increase from their former
depleted state., Duck broods and duck and goose migration use has
increased sharply in the lake,

Cutlers Marsh was used extensively by ducks during the summer and
by ducks and geese in the fall., The Amitrol nT® application on the
catbails in 1963 created good interspersion of emergent vegetation
and an increase in waterfowl use,



1967 ANNUAL WATER PROGRAM

Bizx.newly constructed water conmtrol structures on the refuge will

provide the opportunity for wmore intensive water management. These
structures, for the most part, will be functional for the spring Vv
run-off. Ixceptions to this plan may be necessary to allow the
contractor Lo complete certain work items. For example, the repair

of the cement honeycomb in structures #11 and #12 may require the
lowering of Pools #11, #12 and #2.

Minor improvements of the structures, not included in the construction
bids, will be completed by refuge personnel. COrasses will be seeded
on the dikes and borrow areas of Pools #2, #3, #7N, #78, #11 and #12.
Seed~bed preparation and grass establiskment on the Clouds Lake
watershed flood spillway will be accomplished according to SCS
recommendations, Rip-rap will be installed around outlet pipes at

/ Pools #7N, #7TE, #11 and #12, as suggested by Bngineer J.R. Wright.

This year's plan has incorporated the proposed 3CS diversion of the
Clouds Lake watershed into White Lake (see discussion of White Lake
watershed),

The Water Management Program is described for the Tewaukon Unit and
for the Sprague Lake Unit. The Tewaukon Unit is described according
to water source: Wild Rice River, Direct; White Lake Watershed; and
Clouds Lake Watershed.

TEWAUKON UNET

T. Wild Rice River Watershed, Direct

Pool #l

The construction of the control struecture st Pool #l will be
completed during the summer of 1967. River flow will undoubtedly
have stopped by mid-summer so no water will be available for
impounding in this pool.

Seeding of grasses on the dikes and borrow areas will be accomplished
upon the completion of the structure.

A carp control facility should be installed in the structure during
Z | 1967, prior to 1968 river flow. Beginning in 1968, the Pool #k
structure will be the primary upstream carp coutrol on the refuge.

Pool #3 -~ Maka Fool

Fool #3 presently consists only of a small pond in the northeast
portion of the pool basin,
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With the newly completed structure, water will be impounded ﬁc
to the 1155' elevation, commencing immediately after the peak }é r
spring run-off, (Water retained during the peak run-off could P 0 d ab
cavse damage to the township road on the west end of the pool)j |
Water impounded below the maximum pool elevation of 1156' will
provide somewhat drier working conditions for the construction
of Pool #l.

Miscussions will be held with the Area Biologist to determine the
desirability of loafing islands in Pool #3, If these islands are
recommended at this time, the pool will be drawn down in the swmer
for their construction. Some reflooding may subsequently be
possible in the fall from water in Clouds Lake.

Pool #2 - Cutlers Marsh

Pool #2 is presently drawn down by means of structure #1 for
carp control and for the construction of structure #2.

Anticipated water from the White Lake watershed will require

its rspid discharge into Pool #2 (see White Lake watershed
discussion), These conditions will require the holding of Pool
i#2 at 11L6' until water has discharged through Pools #11 and

#12. The above precautions are necessary to keep Pool #11 from
golng over the 1150!' elevation. Upon completion of the White
Lake watershed discharge, stoplogs will be installed in structures
#12 and #2 and water retained in Pool #2 to the 1152' elevation.

Carp control facilities will be installed in this structure to
restrict rough fish from entering Pool #2 from Lake Tewaukon,

Pool #2A o E
Hed o
Y e ey

A poncrete metal!pipe with slide gate will be 4nstalled on the

south end 6f dike #3 to pass water as needed into Pool #24. The
flow elevation of this pipe should be about 1152' to maintain

a waler source for #2A during low water levels in Pool #3. About
one day's work by refuge personnel, including several hours work
with a dragline, is all that is needed to make Pool #2A functional.

Tugouts with associated loafing sites may be constructed around
the periphery of FPool #24.

Pool #1 - Lake Tewaukon

Lake Tewaukon is presently &t a drawn down elevation of 11L5.7°
for carp control in Pool #2 and for construction of structure

#2.
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The construction of a swirming beach and boat launching ramp '
will require a low elevation of Lake Tewavkon. It will be held :
at 1146.0 for the water year. Should the construction be fine
ished and heavy rains provide a water source, it could be

raised to 111,8.0 for the winter.

Shoreline erosion at the 1119' elevadion is of concern in some
areas of the pool. Rocks for rip-rapping will be havled during
the summer to areas receiving excessive erosion. Some of this
rip-rap may be placed during the following winter, to allow
heavy equipment to work on the ice and frozen shoreline.

White Lake Watershed

Spring run-off from the Clouds Lake watershed will be diverted
into the White Lake watershed by the Soill Conservation Service.
This diversion will allow the establishment of grasses in the
newly excavated channel from their T-2 reservoir into Clouds
Lake, If excessive run-off occurs, which may cause damage in
the White Lake watershed, the temporary diversion dike at T.2
will be excavated to pass this excess waber into Clouds Lake,
Water will be allowed to pass into Clouds Lzke only when it
appears that Pool #11 would go over the 1150' elevation.

Lottt

Pool #11 is presently at the 11L7.7' elevation.

Stoploge will remain out of this structure during spring run-off
to allow free movement of water. When spring run-off is nearly
completed, stoplogs will be installed to the 11L9' elevation.
This elevation will allow one foot of freeboard in the pool in
case of heavy rains.

Pool #12

The present elevation of Pool #12 is 11L7.7!.

Stoplogs will remain out of the structure until waterflow in the
White Lake watershed is completed. Upon completion of the run-
off, stoplogs will be installed in the structure to allow Pool #2
to be raised to 1152'.

Lf practical, a carp screen will be installed in this gtructure
o restrict the present carp in Pocl #12 from entering Pool #2.

Clouds Lake Watershed

The management of the pools on the Clouds Lake flowage in 1967
will depend largely on the abundance of the reduced water supply
(see White Lake wabershed discussion).

1



Pool #8 ~ Clouds Lake

The present elevation of Clouds Lake is 1176.2'., TLocal run-
off may be the only source of water during 1967 and is not
expected to bring the lake up to the maximum 1179' elevation,
All available water will be retained wp to the 1179! slevation
and released sparingly when needed in pools downstrean.

Pool #9

Water will be supplied from Clouds lLake to this pool as needed.
~ Pool #10

Water will be supplied from Clouds Lake o this pool as needed,
Pool #78

Millet will again be prown i this pool basin and flcoded to
the 1177' elevation in the fall,

Stoplogs will be installed in the 7N structure and all of the
waler passed will go through the gate valve to TE.

Pool #75

This pool will be held at the 1172' elevation throughout the
year. This elevation will provide the maximum amount of water
in Pool #78 and still permit farming operations in Fool #7H,
Water will be supplied from Clouds Lake ag neoded.

Pool #6

Pool #6 will be maintained at the 1166! elevation., Water will
be provided as needed from Clouds Lake.

Pool #5

Pool #5 will be maintained at 1162 from water from CGlouds Lake.
This structure will be the primary carp barrier in the Clouds
Lake flowage in 1967. This will require the mainbenance of a

large head of water to prevent carp movement {invert elevation

115’50 l!' ) .
Pool /34
Pool #3A will continue to be mansged as a separate pool. This

dike provides more intensive management and also is required for
the road along Pool #3 and part of Fool #2.

10
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The present elevation of the dike (1156.1 - 1157.6) will be
raised to 1160', the same elevation of the Fool #3 dike.

Water will be supplied from Clouds Lake and held at 11551
prior to raising the dike. Water could be held at 1157!
following dike completion.

SPRAGUE TAKE UNLT

No development of waler controls has taken place on this unit.
Some minor development, such as the blasting of potholes and the
plugging of ditches, will be accomplished during 1967.

A beaver dam located in the SWiSW% of Section 3%, T. 130 N., R.
55 W, is currently impounding water within about one foot of
the top of the township road., Removal or lowering of this dam
may be mnecessary to svold water damage to the road during the
spring flow,

Sprague Leke

No water conltrol is available on this lake,

The high rate of siltation into the lake from the new watershed
channel will be examined during the spring run-off, If it
appears that the erosion will continue to be a problem, steps
should be taken to stabilize the channel, photograph #7.

Water will be diverted or pumped into the marsh to the west and
to the marsh to the south if needed,

Mann Lake
Mann Lake water elevations are determined by the level of the

Wild Rice River. No management of water levels will be possible
in 1967.
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1966 BASEMENT RBFFUGE WATER USE - TEWAUKON THSTRICT

The following is all availsble information on easement refuges in
this district. Water gauges, where absent, have been installed for
future water-use data. Inflow and outflow data is largely unavailable.

Basement Refuges, Consumptive Water Use For 1966

A B ¢ i Ex F G
e, 1966  Wet surface Ac-Ft Outflow Total &nflow

Annual Lake Gain  Acres Gain in ac-It

Refuge Fvap. Rise A+B CxD ac-11t B+p
Bonehill 2,057 Unk, 2,05 L0 106 =ilink, Unk,
Lake Elsie 2.651 .71 3.36! 317 1,065  None 1,065
CapLE River 2,651 Unk, 2.65! 75 199 Unks Unk.
Storm Lake 2,65 Unk, 2.65' 181 L80 Unk. #exUnk,

Wild Rice 2,651 None 2,651 3 8 29,048 29,056 M

# Water use.

#% Water reportedly ran over 50! sod spillway with a 10% slope for about a
two week period at an estimated depth of one foot.,

s Control structure designed to provide or restriclt water to the lake isg
non~functional. £
i3t Beaver dam, e o
IEouges '?wnﬁvausa.w‘ Recor s a&f:i fﬁsﬁ,w?m fw Wﬁsﬂﬂtm\fwe;mm (Amlwf{? 28534 ‘i‘iw"
’ Con P nchas Y
Physical Gondition of Control Structures [TIN

Bonehill Refuge, LaMoure Counby

The main dike, photograph #8, is on the north pool and is in good
condition, with only a wminor amount of animal burrow damage. A
glight amount of seepage occurs through the dike. The rip-rapping
on the dike, photograph #9, remains in excellent condition. The sod
eplllway is receiving a slight asmount of erosion on its lower end
and may need minor repairs within the next 3~5 years.

The small stone structure, photograph #10, designed to retain water

in the 20 acre south pool is completely ineffective. However, present
water conditions in the pool are more than adequate, witnessed by

the conplete lack of emergent vegetation, so this structure is not [
needed, High water passes freely into the north pool and during heavy
spring run-off both pools are continuous.

Lake Elsie Refuge, Richland Counbty

Lake Blgie is a natural lake basin without outlebs and wabter controls.
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Maple River Refuge, Dickey County

The Maple River control structure, photograph 11, completely lost .
its effectivencss during the spring of 1966. Plans are to build a ,‘i@ﬁf
new structure here in the near future.

Storm Lake Refuge, Sargent County

The Storm Lake water conbrol structure, photographs #12 and #13,
which provides or restricts water to Storm Lake, is presently non-
functional. This structure is located adjscent to a legal ditch
which passes one-half mile north of the lake., The ditch from the
control structure to the lake, photograph #1l, is filled with trees,
brush and debris, retaining the water in the ditch to the top of
the inlet operning.

The steel gate on the bottom of the structure was removed by vandals. ka“
Local people in Milnor prefer high water in Storm Lake to reduce algae ’
bloom and to reduce flooding in the legal ditch. The legal ditch
reportediy overflows into the residential area of Milnor and causes
basenent flooding.

b
Wild Rice Lake Refuge, Sargent County ?gg£J;”
chaetT
Tnis control structure washed out some years back and still remains ? St
non-functional. A beaver dam on the river is currently holding back ! '~

about a three foot head of water,



